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Introduction

During the period from the beginnig of the Aeneolithic Yayoi age (ca. 300 B.C.) to the
early historic age (ca. A.D. 700) the people adapted to the cold climate in Northeast Asia mi-
grated to the western part of the Japanese Archipelago (Hanihara. K., 1987, 1991). Skeletal
remains excavated from the Doigahama site at the western end of Honshu and those from the
Kanenokuma site in north Kyushu are, for instance, recognized to be the typical representa-
tives of the Yayoi populations and they resemble a majority of modern Japanese (Yamaguchi,
1982, 1985; Hanihara, K., 1985, 1987: Dodo and Ishida, 1988, 1990; Mizoguchi, 1988; Naka-
hashi, 1989).

Some investigators thought that the Neolithic Jomon population were different from the
present-day Japanese, the former having been replaced by the ancestral population of the lat-
ter (Howells, 1973; Brace and Nagai, 1982; Brace et al., 1989). However, geographically iso-
lated Japanese such as Ainu in Hokkaido and the Aogashima, Tokunoshima, and Okinawa
islanders generally maintain some conservative characteristics which may have been inherited
from the Neolithic Jomon population (Hanihara, T., 1989a, b, c). Clinal changes from south-
west to northeast Japan in somatometric characters, gene frequencies of several traits, cranial
variation, etc. are also demonstrated (Hanihara, K. et al., 1982; Kouchi, 1983; Omoto, 1987).
These variations are likely derived from difference between the Neolithic Jomon and the
Aeneolithic Yayoi populations.

Geographic variations in physical characteristics of modern Japanese indicate that the
Neolithic Jomon people played an important role in the formation processes of modern
Japanese. To find the Jomon elements which are still maintained in modern Japanese may,
therefore, constitute a major problem in the formation history of modern Japanese.

The earliest human occupation of the Japanese Archipelago is closely associated with the
spread and northern extension of the populations whose homeland is supposed to be some-
where in the mainland Southeast Asia or in the landmass of the continental shelf called
Sundaland in the late Pleistocene period when sea level was much lower than it is today
(Macintosh and Larnach, 1976; Brues, 1977; Turner, 1976, 1979, 1987, 1989; Turner and
Swindler, 1978; Omoto, 1984; Bellwood, 1985).

Sundaland is generally thought to have been a geogenetic center from which all the Oceanic
populations have radiated (Riesenfeld, 1956; Simmons, 1956, 1962; Bowler, 1976; Chappell,
1976; Howells, 1976; Turner, 1976, 1979, 1987; Birdsell, 1977; Brace and Hinton, 1981; Bell-
wood, 1985). The first migration into Oceania from this center was possibly taken place by
Proto-Australoids about 40, 000-50, 000 years ago, and they formed the Australo-Melanesian
lineage (Bowler, 1976; Howells, 1976; Thorne, 1976; Birdsell, 1977; Brace and Hinton, 1981;
Omoto, 1984). In the tropical rain-forest of Sundaland, the ancestral Proto-Australoids may
have evolved into the aboriginal populations of Southeast Asia from which Negritos of Luzon,
the Philippines, derived (Omoto, 1984; Hanihara, T., 1989¢c, 1990a, b, c, in press). The final
migration to the Pacific was taken place in the Holocene by the Austronesian speaking peo-
ples, the lineages leading to Polynesians and Micronesians of today (Riesenfeld, 1956; Sim-
mons, 1962; Harris, et al., 1975; Brace and Hinton, 1981, Kirch, et al., 1989; Turner, 1989).

In the analyses of the affinities between indigenous Japanese, or those of the Jomon
lineage, and the Pacific populations, I attached great importance to the physical characteristics
of the Aeta tribe of the Philippine Negritos (Hanihara, T., 1989¢, 1990a, b, c, in press). They
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are thought to be the remnants which maintain some archaic characters. Some investigators
emphasize the greater degree of Australoid inheritance in their physical characteristics (Bird-
sell, 1949, 1977; Garn, 1961; Coon, 1962; Jacob, 1967; Howells, 1976; Brues, 1977; Kennedy,
1977; Glinka, 1981; Bellwood, 1985). Recent studies suggest, on the other hand, that this
population may have been influenced by the hunter-gatherers from the Asian mainland cultur-
ally as well as physically (Omoto, 1984). From dental and cranial anthropological viewpoints,
the aboriginal populations of Southeast Asia, Negritos of the Philippines and Dajaks of Bor-
neo, may have shared the same ancestral stock with the Asian-Pacific populations (Hanihara,
T., 1989c, 1990a, b, c, in press).

Taking these racial diversifications into consideration, the origin of modern Japanese may
be assessed through comparative studies on the Asian and the Pacific populations. From this
viewpoint, the present study compares Japanese in the past and present with the major geog-
raphical populations including Australo-Melanesians, Polynesians, Micronesians, East and
Southeast Asians, for the purpose of reconstructing the possible origins of indigenous inhabi-
tant of the Japanese Archipelago.

Dental characteristics provide one of the most reliable information for reconstructing
population history (Turner, 1989). I would like to present, therefore, the results obtained
from metric and non-metric dental traits in regard to not only the origin and affinities of the
Neolithic Jomon population and the present-day Japanese but also the reconstruction of the
population diversification model of East Asia and the Pacific. Cranial measurements are, at
the same time, taken into consideration together with the dental data.

Materials and Methods

The information of samples used in the dental analyses was given in Table 1 together with
their approximate location (Map 1, 2). The basic statistical data of these samples were already
given (Hanihara, T., 1989a, b, c, 1990a, b, c, in press). Table 2 provides similar information
for the materials used in the cranial analyses. Concerning the metric traits in both dentition
and cranium, only complete or substantially complete male samples were measured, while
male and female samples were combined for non-metric traits because between-sex differ-
ences in frequencies were insignificant in most of the samples observed.

The criteria for classification of non-metric tooth crown characters have been outlined else-
where (Hanihara, T., 1990b, in press). As regards the classification of the extent of shoveling
in the maxillary central incisors, the teeth with the lingual fossa less than 0. Smm depth were
classified into 'no shovel’ (-), those deeper than 0. 5Smm and less than 1. Omm into ’moderate’
(+), and those deeper than 1. Omm into ’strong’ (+ +).
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Table 1. Materials used in the dental analysis.

Population Collection of Provenance

Japanese Univ. of Tokyo, Main-island Japanese (recent)
Jichi Medical School

Ainu 1 Univ. of Tokyo Central and eastern Hokkaido (recent)
Sapporo Medical College

Ainu 2 Univ. of Tokyo Southwest Hokkaido (recent)
Sapporo Medical College

Aogashima Univ. of Tokyo (recent)

Okinawa Univ. of Tokyo, Kyoto Univ. (recent)

Tokunoshima Kagoshima Univ. (recent)

Nansei

Univ. of Tokyo, Kyoto Univ. etc.

Nansei Islands (recent):
Tanegashima, Amami-Oshima Kikai-,
Okinoerabu-, Yoro-, Yoron-, Miyako-,
Ishigaki-, Hateruma-, Yonaguni-Island

Jomon Univ. of Tokyo Kanto district (5,600~2,300 B.P.)

Yayoi 1 Kyushu Univ. Doigahama site, Yamaguchi Pref. (2,300 ~
1,700 B.P.)

Yayoi 2 Kyushu Univ. Kanenokuma site, Fukuoka Pref. Mitsu
site, Saga Pref. (2,300~1,700 B.P.)

Hirota Kyushu Univ. Hirota site, Tanegashima, (2,300 ~ 1,700
B.P.)
Kagoshima Pref. Yayoi period

Chinese Univ. of Tokyo, Kyoto Univ. Manchuria (recent)

Negrito Univ. of Tokyo Aecta tribe, Bataan Peninsula, The Philip-
pines (recent)

Dajak Univ. of Tokyo, Kyoto Univ. Pontianak, Kapuas River, Borneo (recent)

Micronesian Bishop Museum Guam, Mariana (pre-Spanish)

Polynesian Bishop Museum Mokapu site, Oahu, Hawaii (400 — 500
B.P.)
Marquesas, Uahuka (2,000~1,700 B.P.)

Melanesian Bishop Museum, Univ. of Tokyo Fiji, New-Hebrides, New Guinea, etc. (re-
cent)

Australian Univ. of Tokyo, etc. Western Australia (recent)

Aborigines

Metric and Non-metric data were recorded from the right side teeth. When a particular

tooth was missing or badly damaged on the right side, the corresponding left side tooth was

measured and/or observed. In dental measurements, mesiodistal crown diameters were mea-

sured except for maxillary and mandibular third molars.

Initially, 31 standard cranial measurements were recorded in each specimen. A majority of

items measured were those described by Martin and Sellar (1957). In the present study, the

following 12 items were selected: maximum cranial length (M1); cranial base length (M5);

maximum cranial breadth (M8); minimum frontal breadth (M9); basion-bregma height (M17);
bizygomatic breadth (M45); middle facial breadth (M46); upper facial height (M48); orbital
length, left (M51); orbital height, left (M52); nasal breadth (M54); and nasal height (M55).

Table 2. Materials used in the cranial analysis (male).

Population N Author Provenance
Japanese 1 88  Present study Main-island east Japan (recent)
Japanese 2 30  Present study Main-island west Japan (recent)
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Ainu 1
Ainu 2
Amami 1
Amami 2
Amami 3

Okinawa
Sakishima

Jomon 1
Jomon 2
Yayoi

Hirota

Minatogawa
Chinese 1
Chinese 2
Liukiang
Korean
Formosa
Dajak 1
Dajak 2
Negrito
Aadamanese
Java l
Java 2
Java 3
Southeast Asia
Sulu
L-Sundas
Borneo-Celebes
SE-Asia

Melanesia
Mysore-Rubi
Sepib River
Purari Delta
New-Britain
New-Ireland
New-Hebrids
New-Caledonia
Fiji

Australian

Aborigine
N-Territory
N-Queensland
S-Queensland
Coastal-NSW
Murray-R
Swanport
S-Australia
W-Australia

38
36
49
21
24

24
24

61
32
112

23

1
71
26

1
36
13
11
41
33
24
30
24
55

Present study
Present study
Present study
Present study
Present study

Present study
Present study

Present study
Present study

Dept. Anatomy II

Kyushu Univ.

(ed.)

Dept. Anatomy II

Kyushu Univ.

Suzuki (1982)
Present study
Present study
Woo (1959)

Present study
Present study
Present study
Bonin (1931)
Bonin (1931)
Bonin (1931)
Bonin (1931)
Bonin (1931)
Bonin (1931)

(ed.)

Pietrusewsky (1984)

38
44
76
86

Pietrusewsky (1984)

48
67
71
85
53
84
85
32

Pietrusewsky (1984)

62
34
74
62
21
36
52
18
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Central and east Hokkaido (recent)
South and west Hokkaido (recent)
Tanegashima, Amami-Oshima (recent)
Kikai Island (recent)

Tokunoshima, Yoro-, and
Okinoerabu-Island (recent)

Okinawa Island (recent)
Miyako-, Yonaguni-,
Ishigaki-Island (recent)
West Japan (4,500~2,300 B.P.)

East Japan (5,600~2,300 B.P.)

West Japan, western-end of Honshu and
northern part of Kyushu (2,300 ~ 1,700
B.P.)

Hirota site, Tanegashima Island, Kagoshima
Pref. Yayoi period (2,300~1,700 B.P.)
Minatogawa I (Ca. 17,000 B.P.)

Manchuria, Liaoning Pref. (recent)
Manchuria, Kirin Pref. (recent)

(Ca. 18,000 B.P.)

(recent)

Including Atayal tribe (recent)

Pontianak, Kapuas River, Borneo (recent)
Borneo

Aeta, Philippines

Negrito of Andaman Island

Central Java

East Java, Madura

West Java, Batavia and Bantam

Hateruma-, and

Lesser Sundas

Mainland Southeast Asia:
Vietnam, Laos, Cambodia,
Thailand and Burma

New Guinea
New Guinea
New Guinea

Northern Territory
Northern Queensland
Southern Queensland
Coastal New South Wales
Murray River

South Australia
Western Australia
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Broadbeach 17

It is generally recognized that between-population comparisons would be accomplished best
by concentrating on relative proportion or ’shape factor’ alone. To exclude size effect, Q-
mode correlation coefficients were computed in the present study using dental and cranial
measurements. Multidimensional scaling method and group average clustering technique were
also applied to distance matrices which were transformed from Q-mode correlation matrices.

The population labels such as the Neolithic Jomon populations, residents of Okinawa is-
land, etc. will be simply referred to as Jomon, Okinawa, etc. in the following description.
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Map 1. Map of the Nansei Island chain.
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Analyses Based on Dentition

The frequencies of nine non-metric tooth crown characters for each population are given in
Table 3. Table 4 summarizes the results of B-square distance analysis (Balakrishnan and San-
ghvi, 1968). Figure 1 is a two-dimensional scattergram of populations provided by multi-
dimensional scaling method which was applied on a B-square matrix, expressing 85% of total
variance.

Table 3. Frequency distributions of non-metric crown characters in each population (in %, parenthesis;
number of teeth observed.)

: Shovel (UI 1) Carabelli (UM 1) Hypocone (UM 2)
Population T o = T = 7 =
Japanese 495 413 9.2 (109) 65 935 (72) 959 41 (49)
Chinese 63.0 29.6 74  (27) 17.5 82.5 (80) 95.3 4.7  (49)
Yayoi 1 57.1 33.3 9.8 (42) 14.5 85.5 (62) 84.3 16.7 (bl)
Yayoi 2 475 450 75 (40) 127 878 (41)  95.8 42 (29
Jomon 17.3 43.2 395 (81) 5.0 95.0 (101) 739 26.1 (111)
Ainu 1 24.8 419 33.3 (117 8.0 92.0 (150) 65.0 35.0 (120)
Ainu 2 13.5 67.6 459  (37) 2.2 97.8  (90) 76.7 23:3 .- (90)
Hirota 4.4 52.2 43.4  (23) 13.0 87.0 (23) 87.5 125 (24)
Okinawa 40.6 50.0 94  (64) 9.1 90.9 (66) 79T 20.3 - (B9)
Nansei 20.0 46.7 33.3 (1% 4.5 9b.5- - (89) 87.7 12.3 ; (81
Negrito 23.8 42.9 33:3 .. (21) 25.0 75.0 (20) 88.2 1.8 5 l7)
Micronesia 16.9 54.2 28.8 (59) 16.7 83.3  (90) 81.7 18.3"..4(82)
Polynesia 165 685 150 (127) 184 816 (179) 90.8 92 (152)
Australia L1l 59.3 29.6 (27) 18.5 815 (27) 96.3 37 (27)




Tsunehiko Hanihara

6 th cusp (LM 1)

7 th cusp (LM 1)

Defl. Wrink. (LM 1)

Dist. tri. crest. (LM 1)

+ = + = + = + =

42.6 57.4 (342) 4.3 95.7 (342) 30.7 69.3 (342) 12.0 88.0 (342)
32.7 67.3...452) 4.7 95.3  (64) 45.2 548 (42) 23.3 76.7  (43)
41.5 585 (53) 4.2 95.8 (72) 41.3 587  (46) 14.0 86.0 (50)
47.6 524 (42) 4.3 95.7  (47) 48.6 514 (35) 21.6 78.4 (7)
42.9 57.1 (119) 9.2 90.8 (131) 27.6 724  (87) 4.3 9547 93)
17.9 82.1 (140) 2.1 97.9 (146) 17.5 82.5 (137) 5.9 94.1 (136)
20.9 79.1  (86) 6.7 93.3 (90) 176 824 (68) 15.0 85.0 80)
27.8 722 » (36) 5.4 94,6 (37) 6.1 939  (33) 0.0 100.0 (34)
20.3 79.7 (64) 3.1 96.9 (64) 29.7 70.3  (64) 1.6 984 (63)
19.3 80.7 (119) 3.8 96.2 (133) 25.4 746 (114) 14.0 86.0 (114)
1577 823 (17) 11.8 88.2 (17) 17.7 82.3 (17 5.9 94,1 (17
34.9 65.1 (106) 6.3 93.7 (111) 46.7 53.3 (105) 6.4 93.6 (101)
43.2 56.8 (132) 6.9 93.1 (144) 37.3 62.7 (118) 13.7 86.3 (131)
40.4 60.0 (25) Ll 88.9 (24) 38.1 61.9 (21) 4.8 95.2 (21)
Protostylid (LM 1) 4 cusp pattern (LM 2)

+ - + —

6.6 93.4 (425) 26.0 74.0  (96)

7.5 92,5 (53) 15.6 84.4  (64)

94 90.6 (64) 12.5 85.7  (56)

8.7 91.3  (46) 18.5 815 (27)

4.2 95.8  (96) 37.6 62.4 (133)

5.2 94.8 (135) 60.2 39.8 (113)

2.4 976  (82) 523 47.7  (86)

5.6 94.4  (36) 43.6 56.4  (39)

10.9 89.1 (64) 57.6 424  (59)

5.0 95.0 (121) 34.0 66.0 (106)

5.9 941 (17) 58.8 412 (17

12.9 87.1 (93) 24.7 75.3  (94)

7.3 92.7 (138) 45.8 54.2 (142)

4.4 95,6 (23) 18.5 8157 - (27)
Table 4. B-square distance matrix based on nine non-metric crown characters.
Population Jon  Chi Yal Ya2 Jom Ail Ai2 Hrt Oki Nan Neg Mic Pol Aus
Japanese e
Chinaese 0.626 —
Yayoi 1 0.387 0.276 —
Yayoi 2 0.346 0.382 0.340 —
Jomon 1.139 2.628 1.681 1.735 —
Ainu 1 2.047 3.437 2.657 3.043 0.793 —
Ainu 2 1.992 3.674 3.064 2.709 0.795 0.669 —
Hirota 1.983 3.918 3.094 3.004 0.740 0.989 0.745 —
Okinawa 1.137 2.269 1.722 1.937 0.949 0.486 1.017 1.243 —
Nansei 0.858 1.910 1.556 1.373 0.589 0.861 0.524 0.704 0.806 —
Negrito 1.804 2.815 2.536 2.579 1.175 0.907 1.145 0.739 0.785 0.973 —
Micronesian  1.182 1.979 1.285 1.111 0.672 1.672 1.447 1.268 1.185 0.767 1.426 —
Polynesian 1.306 2.473 2.035 1.331 0.877 1.672 0.917 1.042 1.200 0.848 1.050 0.547 —
Australian 1.317 2.390 1.835 1.374 0.942 2.520 1.678 1.103 1.965 0.967 1.506 0.428 0.566 —
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It is easily recognized that modern Japanese is closely related to the Yayoi samples and
Chinese from the northeastern part of China (Manchuria). Jomon, Ainu and Nansei islanders
including Okinawa form another group, showing close affinities to Micronesians, Polynesians,
and Negritos but not to the Australian Aborigines. The findings presented in Fig. 1 support
the dual structure model for the population history of Japanese proposed by K. Hanihara
(1991).

2
2. 0
Australian|a
Hirotaa Polynesian a o Mitsu—Kam_anoklma
Ainu2 Micronesian A (Yayoi2
i Jomon a ,
I I 0 I I
Heal Nanseia aJapanese - 0
Negrito a . A
Doigahama A
(YayoiD Chinese
Okinawa a 2
Ainula
-2. 0

Fig. 1. Two-dimensional expression of multidimensional scaling applied to B-square distances based on
nine discrete crown traits, in which 85% of total variance is expressed.

To address the origin and affinities of the Jomon and related populations in Japan, or in-
digenous Japanese, the attention should be turned to the events associated with the peopling
of Southeast Asia and the Pacific.
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Table 5. Distance matrix transformed from Q-mode correlation coefficients between each population.

Population Daj Neg Ain Aog Tok Jom Gua Oah Mar Mel
Dajak T

Negrito 0.987 =

Ainu 1.221  1.423 o

Aogashima 1.044 0.585 0.595 ==

Tokunoshima 1322 0.690 0.575 0.343 yuy

Jomon 1.223 0.873 0.747 0.722 1.108 e

Guam 1.320  1.155 0.922 1.274 1.075 1.366 e

Oahu 1.229  1.159 1221 1442 1.063 1.028 0.792 e

Marquesas 1.470 1.038 1.480 1596 1.320 1.153 0.531 0.291 =
Melanesian 1.069 1.401 1341 0.158 1.452 0.323 1.110 1.210 0.824 ==

Table 5 shows. a Q-mode correlation matrix computed from mesiodistal crown diameters
(cited from T. Hanihara, in press), and figure 2 is a dendrogram obtained from the matrix.
Along with Ainu and Jomon, some geographically isolated groups are included in the same
cluster with Southeast Asians, Negritos and Dajaks. The Pacific cluster is separated into the
Melanesian and Polynesian-Micronesian components. Figure. 3 is a scattergram of the same
populations in Fig. 2 provided by multidimensional scaling method. Here again, the two ma-
jor clusters are evidently recognized. It is worth noting that the scattering pattern of the sam-
ples is almost in agreement with their geographic distribution pattern.

Dajak

Negrito

Jomon

Ainu

Aogashima

Tokunoshima

Micronesia Guam

Polynesia QMokapw)

Polynesia (Mardquesas)

Melanesia

Fig. 2. Clustering by group average method. Distance matrix transformed from Q-mode correlation
coefficients based on mesiodistal (M-D) crown diameters.
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TokunoshimaA AMicronesia Guam
Ainu A APolynesia Mokapw)
APolynesia (Marquesas)
Aogashima 7 1
' A " Jomon 0 ' '
1.0 -1.0
. A
Negrito
— Melanesiaa
Dajaka
1.0 —

Fig. 3. Multidimensional scaling method applied to Q-mode correlation coefficients based on M-D
crown diameters, in which 71.2% of total variance is expressed.

Analyses Based on the Cranial Measurements

Taking the racial affiliation obtained from dental analyses into account, the origin of
Japanese of the Jomon lineage may be assessed through comparative studies on Asian and the
Pacific populations.

To begin with, a distance analysis was performed computing Q-mode correlation coeffi-
cients from twelve cranial measurements for Japanese, East Asians, and Negritos listed in
Table 2. Figure 4 shows a population clustering based on the distance matrix obtained. Simi-
lar to the case of dentition, one cluster consists of the Yayoi, Japanese, Formosans, Koreans
and Chinese, and the other of the groups of the Jomon lineage. The latter is again more
closely related to the Southeast Asians than to the main-island Japanese. This result suggests
the separation of indigenous Japanese from the modern typical East Asian populations such
as Chinese, Koreans, main-island Japanese and other Northeast Asians.
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Yayoi

Japanesel

Japanese2

Formosa

—— Korean
{ Chinesel
Chinese2

Amami2

Amami3

Dajak

Okinawa

Sakishima

Amami 1

Ainul

Ainu2

Negrito

Hirota

———Jomon1

L Jomon2

l I |
1.0 0.5 0

Fig. 4. Clustering by group average method. Based on the Q-mode correlation coefficients applied to
the dental measurements.

For the second step of analysis, the indigenous Japanese in the past and present are com-
pared with the major geographic populations in western Oceania and Southeast Asia.
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In this analysis, measurements M45 and M51 were omitted. Figure 5 displays the result of
multidimensional scaling method applied on the distance matrix computed from Q-mode cor-
relation coefficients, in which 65% of total variance is expressed. In this case, it draws our
special attention that the Australo-Melanesian group affirms its distinctiveness, and the group
of mainland as well as island Southeast Asians and that of indigenous Japanese, the
Paleolithic Liukiang man in southeast China, Minatogawa man in Okinawa, and the Neolithic
Jomon are divided into different clusters. The aboriginal Southeast Asians, Dajaks, Negritos,
and Andamanese which are assigned to the Negritos in Andaman island by Bonin (1931), are
plotted in between.

PCO2
Llode | omon 1
ALilﬁd ang AJomon2
A Minatogawa
A Amami 2
AHirota
AAMami3
AAinu2
A 5 AAmami 1
Broadbeach , Ainul
S—Queensland 4New Britain
aN-Territory . .
W-Australiad ADajakl A Okinawa
porta i TayR __ Dajak2 —rcor
-L0 New—Caledonia 0| Andamanesea A A _4A o
ASAustralia Sakishima Negrito
A ANQueensland
Coastal NSW Javal
A
A Javad
New-Hebridesa A Java2
Fijia AABorneo—Ce lebes
— SE-Asia
New—Irelanda P
u
Purali-Delta 4
Mysore—Rubi%
A ]—Sundas
Sepik—Ra
-1.0 —‘

Fig. 5. Two-dimensional expression of multidimensional scaling method applied to Q-mode correlation
coefficients based on 10 dental measurements.
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Discussion

The results of the present study allow some tentative conclusion regarding the biological re-
lationships and possible origins and affinities of the indigenous Japanese of the Jomon
lineage.

Dental evidence presented in this study provides further insight into the association of the
aboriginal Southeast Asians with Jomon. The cranial evidence also shows a close relationship
between prehistoric as well as contemporary indigenous Japanese and Southeast Asians. The
aboriginal Southeast Asians share the similar characteristics with the two geographic groups.
Based on the findings, the possible relationship among the Jomon lineage and Southeast
Asians will be discussed here.

Negrito Problem

In a past few decades, many anthropologists have looked for signs of the related population
of Australian Aborigines as well as Melanesians, and considered people like Negritos as being
one of the possible representatives of them (Birdsell, 1947, 1977; Garn, 1961; Coon, 1962;
Jacob, 1967; Howells, 1976; Brues, 1977; Kennedy, 1977; Glinka, 1981; Bellwood, 1985).

In the tropical rain-forest of Sundaland in the late Pleistocene, the Proto-Australoids may
have evolved into the indigenous inhabitants of Southeast Asians who have acquired a phe-
notypic specialization such as small size and gracilization. Omoto (1984) first pointed out clos-
er relationship between Negritos and adjacent Southeast Asians than that between the former
and Australian Aborigines. Dental and cranial morphology also suggests the consistent asso-
ciation of Negritos with Southeast Asians (Hanihara, T., 1989c, 1990a, b, c, in press).

An orthodox view suggests that the facial and cranial gracilization of the Indo-Malaysian
populations and mainland Southeast Asians may have taken place as a result of local selective
pressure and the Holocene gene flow from more northern Chinese (Coon, 1962; Bellwood,
1985; and others). The aboriginal Southeast Asians who were not affected by the Chinese
admixture have been thought, therefore, to be the remnants of the population showing
physical affinities to Australo-Melanesian group in Southeast Asia. On the contrary, Turner
(1987, 1990) and Pietrusewsky (1988) proposed a local evolution model of recent Southeast
Asians based on the dental and craniofacial morphology. Both dental and cranial evidence
presented here supports the view that the aboriginal Southeast Asians, or Negritos, are not a
racial stock closely related to the Australo-Melanesians but a lineage leading to Jomon and
the present-day Southeast Asians. The similar dental pattern of Negritos and Jomon, or ’sun-
dadont’ dental pattern, provides further evidence favoring a local evolution hypotheses for the
origin of sundadonty proposed by Turner (1987, 1990).

Jomon Problem

In the previous section, I pointed out the odontological relationships between Jomon and
Southeast Asians. Almost the same relationships were also obtained from cranial morphology.
Since the biological assessment of Southeast Asians and Jomon based on the dental and cra-
nial evidence was discussed in detail elsewhere (Hanihara, T., in press), the discussion will be
summarized in the present paper.

According to Omoto (1984), the Aeta tribe of the Philippine Negritos was influenced by the
hunter-gatherers who intruded from the Asian mainland some 10,000-20,000 years B. P. If it
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is true, a morphological cline shown in Fig. 2 may help to elucidate the affinities of indige-
nous Japanese from the context of racial formation in East Asia and Pacific.

In dealing with this procedure, a ’stepping stone model’ was applied. This model examines
the clinal form with respect to the relationships between biological correlation coefficients and
the geographic distance between two colonies (Kimura and Weiss, 1964). In applying this
model, the following some hypotheses were adopted. (1) Dajaks are one of the remnants of
the aboriginal Southeast Asians (2) the clinal center is Pontianak of Borneo where the speci-
mens of Dajaks were collected; (3) the geographic distance from Dajaks to each population
was roughly estimated employing the linear distance between Pontianak and the following
sampling sites: Bataan Peninsula of Luzon (see Omoto, 1984) for Negritos; Tokyo for Jomon;
Hidaka of Hokkaido for Ainu; center of Tokunoshima island for Tokunoshima; and center of
Aogashima island for Aogashima.

A simple simulative study given in Fig. 6 shows that the Q-mode correlation coefficients be-
tween Dajaks and the other populations decrease approximately in exponential form with dis-
tance. This roughly corresponds to the two-dimensional case of stepping stone model, which
can represent a population on a plane and cover the most important cases in nature (Kimura
and Weiss, 1964). The model applied in this study is still immature. Some essential estimates
such as the rate of microevolution from the Neolithic to modern times, migration rate, etc.
were omitted because no reliable information was available. Nevertheless, the result seems to
show rough estimates to guess the affinities of the population of the Jomon lineage.

The gradual change of the phenotypic pattern in Fig. 6 suggests that Southeast Asians with
lesser admixture with Chinese, or aboriginal Southeast Asians, provide at least part of the
morphological background of Jomon (see Hanihara, T., in press, for detailed discussion of
this figure).

The simulation just described seems to suggest, in combination with the result obtained
from a cranial analysis, that the ancestral Jomon population migrated to the Japanese

Archipelago using the course of Nansei Islands as one of migration routes.

Qmode Corr, Coeff,
Fig. 6. The relationship between geographical distances
and population affinities based on Q-mode cor-
relation coefficients calculated from M-D crown
diameters.
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Summary and Conclusion

The origin and affinities of the Japan’s Neolithic Jomon population and their lineage are
controversial. In the present study, dental and cranial data obtained from the Jomon popula-
tion were compared with those of four major geographical groups recognized as Australo-
Melanesians, Micronesians, Polynesians and East Asians. The results obtained reveal that the
Jomon population and their lineage such as Ainu and the Nansei islanders show closer affini-
ties to the Southeast Asians than to the Aeneolithic Yayoi populations and modern main-is-
land Japanese. The aboriginal Southeast Asians may represent at least part of the morpholo-
gical background of the Jomon lineage.

The present study also revealed a crown pattern which is unique to the Australian Abor-
igines. This pattern is characterized by the higher frequencies of crown traits which appear
frequently in the individuals of the Upper Pleistocene or earlier ages. It is probable, there-
fore, that this pattern represents a microevolutionary step prior to the emergence of the sun-
dadont and sinodont patterns. If so, it may be termed ’proto-sundadont’ dental pattern ap-
plying Turner’s way of terminology. This issue will be discussed in detail in the separate pap-
er.
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